Introduction
The vernacular name of 'gimlet' or 'gimlet gum' is applied to members of series Salubres (Eucalyptus L'Herit., subgenus Symphyomyrtus section Bisectaria as defined by Pryor and Johnson 1971) , which consists of two subseries, the gimlets proper (subseries Salubrosae, 8 species) and the closely related subseries Effusosae (1 species). Of rather similar appearance are the members of the series Annulatae (3 species), which share with the Salubres seed and bark characters that are probably synapomorphies. All species are confined to the south-west of Western Australia.
Names of sections, series and subseries used by us are intentionally published in a system (PI) devised by Pryor & Johnson (1971) and external to the International Code of Botanical Nomenclature. This avoids the confusion created by formal recognition of 'series' and 'subseries' that were used by Maiden (1903 Maiden ( -1933 in a loose and informal sense, and classifying according to particular organ sets rather than as taxa. Moreover, as explained previously by Pryor & Johnson (1971) , it allows for clear application of names and categories. Since it has a perfectly clear formalism of its own, the term 'extracodical', rather than 'informal', is appropriate.
As in lists recently privately distributed to some eucalypt workers, subseries names here differ from those used by Pryor & Johnson in ending with '-osae'. This is because '-inae' previously used is a subtribal ending (International Code of Botanical Nomenclature, 1988, Art. 19 .2).
First to be named of the species treated here was E. annulata, described by Bentham (1867) , who placed it in series Normales subseries COr11utae, with several other species. This was followed by E. salubris F. Muell. in 1876, E. campaspe S. Moore in 1899 and E. diptera C. Andrews in 1904.
First to be named of the species treated here was E. annulata, described by Bentham (1867) , who placed it in series Normales subseries COr11utae, with several other species. This was followed by E. salubris F. Muell. in 1876, E. campaspe S. Moore in 1899 and E. diptera C. Andrews in 1904. Brooker and Kleinig (1990) recognised six species in series Salubres, two of them undescribed (species G and H, described below as E. terebra and E. creta respectively). They recognised the distinctive nature of E. annulata, leaving it as an unplaced anomalous species.
We now consider these taxa and their hitherto undescribed relatives to constitute a probable clade within the large section Bisectaria of the subgenus Symphyomyrtus, this clade consisting of two distinctive subclades each of which <;an be circumscribed and reasonably treated as a series.
The names applied to series and subseries by earlier authors are cited above merely to indicate the way in which those authors grouped the species concerned. Nothing is implied about their standing, since we are using only the PJ extracodical system between genus and species. The series mentioned below are constituted as in the modified PJ system circulated by us as indicated above.
Section Bisectaria
Bisectaria is the largest section in subgenus Symphyomyrtus, comprising about 270 taxa (species and subspecies). The vast majority are restricted to the Mediterranean climatic region of south-western Western Australia, which is clearly the centre of origin and diversification for the group (although probably not possessing a 'Mediterranean' climate earlier in the history of the group). The deduced relationships of the taxa at the various levels lead strongly to the conclusion that the arid zone and eastern regions have been separately colonised on several occasions by members of different series, and several radiation and isolation events can be postulated (Hill 1989 In the series Sa/ubres, the stemonophore is relatively narrow, the disc is broad and flat, the oil-glands of the adult (not juvenile) leaves have irregular laterally projecting angles, and are less densely packed than those of Annulatae, and the primary and secondary lateral veins of the leaves are more distinct.
The subseries Effusosae differs from the subseries Salubrosae in the mallee habit and partly persistent bark. The smooth bark is comparable to the smooth bark of the other gimlets.
Subseries Salubrosae
Trees. Bark smooth to base.
The eight species of this group are the 'gimlets' proper, so named because of the characteristic irregular often spiralled fluting of the trunk caused by non-uniform development of the wood. All species typically form small dense pure stands on strongly calcareous soils, often over greenstones (low-grade metamorphosed basic or ultrabasic igneous rocks). These stands characteristically include a low shrubby understorey of calcicole species such as Cratystylis conocephala, Atriplex and some Melaleuca species. Gimlet stands tend to occur on low but not swampy sites in the south of the range of the group, and more on low rises further to the north. This difference sometimes involves different gimlet species, although widespread taxa such as E. salubris and E. ravida follow the same pattern within their ranges.
Intergrading populations and some occasional hybrid individuals occur in places where the species meet, and are listed later under the various species involved (specimens of intergrading populations and hybrids are cited on p. 78 and distributions are given in Figure 13 ). There are however also many sites where gimlet taxa are sympatric and show no breakdown. This occurs over a wide area with E. salubris and E. ravida, with the two forming a fine mosaic rather than occurring in mixed stands. A similar pattern occurs with E. ravida and E. terebra, and E. terebra and E. creta occur in mixed stands with no apparent breakdown in the east of the range of the latter. No hybrids are recorded with taxa from other series or subseries apart from the one Annulatae-Salubres hybrid known.
1. Eucalyptus salubris F. Muell., Fragm. 10: 54 (1876 Tree to 20 m high, rarely 25 m, branches erect and arising near base. Bark smooth throughout, glossy dark green-brown or bronze to brilliant copper. Adult leaves disjunct, similifacial, narrow-Ianceolate to lanceolate, acute or acuminate, glossy green, 4.5-10.5 cm long, 0.7-1.8 cm wide; petioles 8-15 mm long; lateral veins moderately spaced, regular, at 30°-40° to midrib; intramarginal vein continuous, ± distinct, to 1 mm from margin. Inflorescences simple, axillary; umbellasters 7-flowered; peduncles thick, flattened, 4-14 mm long, to 4 mm wide apically; pedicels angular, 1-5 mm long. Mature buds ovoid, 7-12 mm long, 4-5 mm diam.; calyptra rounded or convexconical, obtuse, about as long as or slightly longer than hypanthium. Fruits obconical to cup-shaped, often 2-winged, 3-4-locular, 3-7 mm long, 4-7 mm diam.; disc slightly raised or flat, ± incurved ultimately, 0.5-1.5 mm wide; valves broadly triangular, obtuse or acute, basally ± enclosed, apically exserted, raised at 45°-90°.
This species is distinguished by the non-glaucous branchlets, the 7-flowered umbellasters, and the small, pedicellate fruit.
A widespread and common species in the northern and eastern wheat belt and eastwards, from between Morawa and Kondinin in the west to between Lake Minigwal and the Fraser Range in the east (Avon, Roe and Coolgardie Districts of Beard, 1980) ( Figure 1 ). by Pryor & Johnson (1971) .
Distinguished within the subseries by the strongly glaucous branchlets, the 7-flowered umbellasters, and the small, pedicellate buds and fruit.
A common species in the central Goldfields districts, from Callion south to Norseman and east to Zanthus (Coolgardie and Eucla Districts) (Figure 2 ).
Intergrading populations with E. salubris are known and hybrids with E. tortilis are recorded.
The epithet is from the Latin ravidus, greyish, from the appearance of the tree caused by the glaucous twigs and immature adult leaves. Tree or mallee to 10 m high, branches erect and arising near base. Bark smooth throughout, glossy dark green-brown or bronze to coppery. Adult leaves disjunct, similifacial, narrow-Ianceolate to lanceolate, acute or acuminate, glossy green, 4.5-9.0 cm long, 0.5-1.8 cm wide; petioles to 1.3 cm long; lateral veins moderately spaced, regular, at 30°-50° to midrib; oil glands large, stellate, moderately to sparsely distributed; intramarginal vein continuous, ± distinct, 0.3-1.0 mm from margin. Inflorescences simple, axillary; umbellasters 7-flowered; peduncles thick, flattened, 2-9 mm long, to 4 mm wide apically; pedicels angular, 1-2 mm long. Mature buds ovoid to globular, 7-10 mm long, 6-8 mm diam.; calyptra hemispherical, about as long as hypanthium or slightly longer. Fruits obconical to cup-shaped, often 2-winged, 4-locular, 7-9 mm long, 6-8 mm diam.; calyptra scar raised at ± 45°,0.5-1.0 mm wide; stemonophore raised, 0.2---0.5 mm wide; disc slightly raised or flat, ± incurved ultimately, 0.5-1.0 mm wide; valves broadly triangular, obtuse or acute, basally ± enclosed, apically exserted, raised at 30°-70°. Johnson & Hil/, 2 -Eucalyptus (Gimlets)
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The following four species exhibit a geographic replacement pattern with overlap of E. terebra and E. creta in the southeast (Burgman 1985) . Species of this group occur more on residual calcareous loams, whereas the previous species are found more on basic or ultrabasic outcrops.
Eucalyptus tortilis
Inter species subsectionis distinguitur: haud glauca; umbellastrae 7-florae; alabastra magna, breviter pedicellata; calyptra longa, acuta; fructus longiores quam latiores. calyptra scar raised at ± 45°, 0.5-1.0 mm wide; stemonophore raised, 0.2-0.5 mm wide; disc slightly raised or flat, + incurved ultimately, 0.5-1.0 mm wide; valves broadly triangular, obtuse or acute, basally ± enclosed, apically exserted, raised at 30°-70°. • ~6. '* 6. 6.6. Distributed from west of Norseman to the Fraser Range (Coolgardie District) ( Figure 5 ).
Sporadic in distribution but locally abundant, usually in woodlands on calcareous loams, mostly on slightly elevated, level sites with a wide range of associated species.
Hybrids are recorded with E. terebra and E. salubris.
The epithet is from the Latin tortilis, twisted, referring to the 'gimlet' trunk. Distinguished by the non-glaucous branchlets; the 7-flowered umbellasters; and the sessile fruits, which are much broader than long.
Locally common between the Fraser Range and Balladonia, south almost to Mt Heywood (Coolgardie and Roe Districts) ( Figure 5 ).
Usually in dense but scattered stands in low woodland on calcareous sandy loams, associated with E. oleosa, E. melanoxylon, E. fiocktoniae, E. eremophila, and E. fraseri.
The epithet is from the Latin terebra, a gimlet, used as a noun and not an adjective.
The stress is best placed on the second 'e', pronounced long. Tree or sometimes mallee, to 10 m high. Bark smooth, shining, dark bronze or greenish brown to coppery. Adult leaves lanceolate or narrow-Ianceolate, disjunct, acuminate, similifacial, distinctly glossy, 6-9 cm long, 0.8-1.5 cm wide; petioles 0.6-1.4 cm long; lateral veins irregular, widely spaced, at 30-45° to midrib; intramarginal vein distinct, 0.5-1 mm from margin; oil glands widely scattered, large, stellate. Umbellasters simple, axillary, 3-flowered; peduncles terete, 1-2 mm long. Mature buds sessile, globular to ovoid, apiculate, 2-winged, 9-13 mm long, 7-10 mm diam.; calyptra as long as hypanthium or slightly longer. Fruits broadly hemispherical to campanulate, 2-winged, 4-locular, 7-10 mm long, 9-15 mm diam.; calyptra scar 1-2 mm wide, vertically raised, almost continuous with hypanthium; disc 1-2 mm wide, flat; valves broadly triangular, exserted, incurved. Distinguished by the non-glaucous branchlets; the 3-flowered umbellasters; and the sessile fruits which are much broader than long.
Locally common over a restricted area between Kumarl and south of Salmon Gums, extending west into uninhabited country some distance northeast of Ravensthorpe (Roe District) ( Figure 5 ).
Hybrids are recorded with E. salubris and E. terebra. Distinguished by the non-glaucous branchlets; the 3-flowered umbellasters; and the fruits much broader than long. All parts are generally larger and coarser than in other gimlets.
Locally common in remote country between 122°E and 123° E, and 32° 45'S and 33° 15'5 (Roe District) ( Figure 5 ).
Associated with E. terebra in the eastern parts of the range (of E. creta), but apparently not interbreeding.
From the Latin cretus, grown bigger, referring to the buds, flowers and fruit. The epithet has no connection with that of E. cretata Lang & Brooker (1990) , a member of a different section (Dumaria). The epithets are not orthographical variants or homonyms. The epithet 'creta' was used on herbarium collections and in lists distributed by us well before 'cretata' was made known. 
Sub series Effusosae
Mallees. Bark rough on trunk.
The subseries Effusosae differs from the subseries Salubrosae in having some persistent bark, but the smooth areas are comparable to the smooth bark of the other gimlets. The ecological preferences are also different, this group occurring on shallow or skeletal soils on rocky or lateritic slopes.
A subseries of one species.
9. Eucalyptus effusa Brooker, Nuytsia 2(2): 108, Figure 5 (1976 Bark persistent to 2.5 m. Branchlets not glaucous. Adult leaves 5-10 cm long, 0.7-1.5 cm wide; petioles 7-10 mm long. Peduncles 3-10 mm long, pedicels 1-3 mm long. Calyptra conical.
Locally frequent on shallow soils over greenstones (amphibolites) on the Fraser Range between Norseman and Balladonia (Coolgardie district) (Figure 9 ). Bark persistent to 1.5 m. Branchlets glaucescent. Adult leaves 5-9 cm long, 0.5-1.2 cm wide; petioles 5-11 mm long. Peduncles 8-13 mm long, pedicels 2-3 mm long. Calyptra hemispherical to oblong.
Known only from a small area near Youanmi (Austin District), where the apparently small populations occur on shallow red loam over lateritic soil residuals (Figure 9 ).
The epithet is from the Latin exsul, an exile, from its occurrence in far isolation from the other subspecies. Members of series Annulatae differ from those of series Salubres in having erect filaments in bud, a strongly produced stemonophore overlying most of the ovary top, a very narrow or almost obsolete disc, and raised, acuminate valves in the fruits.
The three species recognised in this subseries exhibit a geographic replacement pattern (Figure 10 ). ± incurved ultimately, 0.5-1.5 mm wide; valves broadly triangular, obtuse or acute, basally ± enclosed, apically vertically exserted.
Distinguished by the flat peduncle; the sessile buds and fruits; and the calyptra rounded at the tip.
Locally frequent in almost pure stands on heavier soils, from between Dumbleyung and north of the Stirling Range in the west, east to north of Mt Ney (Roe and Eyre Districts) (Figure 10 ). 
